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An examination of these variations in international tourism demand, particularly the conditional volatility (or uncertainty) in international tourist arrivals to the Maldives and Seychelles, is essential for policy analysis and tourism marketing purposes. This paper models the conditional mean and the conditional variance of the weekly international tourist arrivals to the Maldives and Seychelles from 1994(1) to 2003(12) from the 5 main European tourist source countries.
Univariate models of uncertainty will be estimated and tested. An assessment and interpretation of the estimates will be made so that policy makers and tour operators would be able to reach optimal decisions on the basis of this portfolio approach to international tourism demand.
The paper also makes an assessment of the country spillover effects between the Maldives and Seychelles. There are four sets of effects that need to be considered: (i) the own country effects for the Maldives and Seychelles; (ii) the country spillover effects from the remaining four countries within each of the Maldives and Seychelles; (iii) the own country spillover effects between the Maldives and Seychelles; and (iv) the cross-country spillover effects between the Maldives and Seychelles. The empirical results for both the Maldives and Seychelles will be discussed in terms of each of these components.
INTRODUCTION
The sovereign archipelagos of the Maldives and Seychelles in the Indian Ocean are small island tourism economies (SITEs), both of which have small populations and are geographically isolated from the rest of the world. These two SITEs vary profoundly in their territorial size, total land area, prospects for self-reliance in economic development, and an overwhelming reliance on tourism as a source of exports. As a result of timevarying effects such as oil shocks, natural disasters, ethnic conflicts, crime, and the threat of global terrorism, among others, there have been dramatic changes in the arrivals of international tourists to these two countries. An examination of these variations in international tourism demand, particularly the conditional volatility (or uncertainty) in international tourist arrivals to the Maldives and Seychelles, is essential for policy analysis and tourism marketing purposes. This paper models the conditional mean and the conditional variance of the weekly international tourist arrivals to the Maldives and Seychelles from 1994(1) to 2003(12) from the 5 main European tourist source countries. Univariate models of uncertainty will be estimated and tested. An assessment and interpretation of the estimates will be made so that policy makers and tour operators would be able to reach optimal decisions on the basis of this portfolio approach to international tourism demand.
The structure of the paper is as follows. In Section 2 an overview of the Maldivian and Seychellois economies are presented. This is followed by an assessment of the characteristics of the weekly international tourist arrivals data in Section 3. Empirical examination and the implications of the results for policy and marketing are put forward in Section 4. Concluding remarks are given in Section 5.
OVERVIEW OF THE MALDIVIAN AND SEYCHELLOIS ECONOMIES

Maldives
The Republic of Maldives was a former British protectorate, which became independent in 1965. It is an archipelago in the Indian Ocean, comprising 1,192 islands, of which 199 are inhabited. The Exclusive Economic Zone of the Maldives is 859,000 square kilometres, and the aggregated land area is roughly 290 square kilometres. The total population of the Maldives is 270,101 in the 2000 census, and is estimated to have grown at 2.4 percent per annum over the period 1990 to 2000.
In spite of the small size, limited natural resource base, small population and remoteness, the Maldives has shown an impressive economic growth record over the last 20 years, with an average growth rate of 7 percent per annum. This growth rate enabled the Maldives to attain an estimated real per capita GDP of USD 2,261 in 2003, which is considerably above average for a small island developing country, which has an average per capita GDP of USD 1,500. The engine of growth in the Maldives has been the tourism industry, which is regarded as the most important industry in the economy, accounting for one-fifth of GDP, a third of fiscal revenue, and two-thirds of gross foreign exchange earnings in recent years.
The fisheries sector remains the largest sector in terms of employment, accounting for about onequarter of the labour force. It is still an important source of foreign exchange earnings. Due to the high salinity content in the soil, agriculture continues to play a minor role. The government, which employs about 20 percent of the labour force, plays a dominant role in the economy, both in the production process and through its regulation of the economy.
Seychelles
Since Seychelles not only depends on tourism, but it imports more than 90 per cent of its total primary and secondary production inputs. The manufacturing and construction sectors, including industrial fishing, accounted for about 28.8 per cent of GDP. The public sector, comprising government and state-owned enterprises, dominates the economy in terms of employment (two-thirds of the labour force) and gross revenue. Public consumption absorbs over one-third of the gross GDP. Industrial fishing in Seychelles, notably tuna fishing, is an increasingly significant factor in the economy. Recent changes in the climate have greatly affected the tuna industry due to widespread mobility of tuna schools.
In 1995, Seychelles saw the privatization of the Seychelles Tuna Canning Factory, 60 per cent of which was purchased by the American food company Heinz Inc. Other industrial activities are limited to small scale manufacturing, particularly agro-processing and import substitution. Despite attempts to improve its agricultural base and emphasize locally manufactured products and indigenous materials, Seychelles continues to import 90 per cent of consumption goods. The exceptions are some fruits and vegetables, fish, poultry, pork, beer, cigarettes, paint, and a few locally-made plastic items.
DATA CHARACTERISTICS
In this paper, weekly international tourist arrivals data provided by the Ministry of Tourism of the Maldives and National Statistical Bureau of Seychelles for the five main European tourist source countries during the period 1 January 1994 to 31 December 2003 are examined. As shown in Table 1 , the five main European tourist source countries for the Maldives in descending order are Italy, Germany, UK France and Switzerland, and accounts for 65% of total international tourist arrivals during the period under analysis. For Seychelles in the same order the five main tourist source countries are France, Germany, Italy, UK and Switzerland, which constitute 66% of total international tourist arrivals during the same period.
Initial assessment of the respective series for unit root test for stationarity using the Phillips-Perron procedure, with truncated lags of order 5 for each of the ten series in levels, rejected the null hypothesis that there is a unit root in the series at 1%, 5% and 10%. Visual examinations of the ten data series reveal that there is strong seasonality presented in European tourist arrivals to the Maldives and Seychelles where the peak tourist season overlaps with the European winter. Furthermore, European tourist arrivals in the Maldives show that there are strong positive trends, owing to the expansion of capacity in the tourism industry of Maldives. However, in the case of Seychelles there are virtually no strong trends present in the data.
EMPIRICAL ANALYSIS
The empirical analysis in this paper is based on Engle's (1982) development of time-varying volatility (or uncertainty) using the autoregressive conditional heteroskedasticity (ARCH) model, and subsequent developments associated with the ARCH family of models. McAleer (2005) provides an extensive comparison of univariate and multivariate conditional volatility models, including a discussion of the regularity conditions required for sensible empirical practice. The univariate VARMA(p,q)-GARCH(1,1) model is used to estimate the spillover effects of weekly international tourist arrivals over the period 1994-2003, for the five main European tourist source countries from and within the Maldives and Seychelles. Tables 2 and 3 presents the empirical results for the different conditional means and also displays the spillover effects for the respective time series.
All the estimates in this paper are obtained using EViews 4.1. The Berndt, Hall, Hall, and Hausman (BHHH) (1974) algorithm has been used in most cases, but the Marquardt algorithm is used when the BHHH algorithm does not converge. Several different sets of initial values have been used in each case, but do not lead to substantial differences in the estimates. The asymptotic and robust t-ratios (see Bollerslev and Wooldridge (1992) for the derivation of the robust standard errors) for the QMLE are reported in Tables 2 and 3 . There are 3 entries for each estimate, namely the coefficient (in bold), the Bollerlev-Wooldridge (1992) robust tratio, and the asymptotic t-ratio. In general, the robust t-ratios are smaller in absolute value than their asymptotic counterparts.
In examining the country spillover effects between the Maldives and Seychelles, there are four sets of effects that need to be considered: (i) the own country effects for the Maldives and Seychelles; (ii) the country spillover effects from the remaining four countries within each of the Maldives and Seychelles; (iii) the own country spillover effects between the Maldives and Seychelles; and (iv) the cross-country spillover effects between the Maldives and Seychelles.
The empirical results for both the Maldives and Seychelles will be discussed in terms of each of these components, as follows.
Maldives (i) Own-country effects
The magnitudes of the long run own-country effect are greater than the short run country effect. The short run and long run own country effects of the 5 main European tourist source countries to the Maldives are generally very reasonable and statistically significant except for the long run own country effect of Italy.
(ii) Country spillover effects from four countries There is little evidence to suggest that there are country spillover effects from the remaining four countries within the Maldives. However, the estimates are generally reasonable.
(iii) Own-country spillover effects
The own-country spillover effects of weekly tourist arrivals from the same 5 source countries in Seychelles that affect tourist arrivals in the Maldives are mixed and there are some unreasonable estimates. However, the short run own country spillover effect of German tourist arrivals in Seychelles is twice that of the own effect of German tourist arrivals to the Maldives. Conversely, the short run cross country spillover effect of French tourist arrivals in Seychelles is half that of the own country effect of French tourist arrivals to the Maldives. These results are indicative of the strong influence of German and French tourist arrivals to these two SITEs in the short term.
(iv) Cross-country spillover effects There is reasonable evidence to suggest that there are cross country spillover effects from Seychelles to the Maldives, and vice versa. Overall, the spillover effects from Seychelles to the Maldives are greater than the spillover effects from Maldives to Seychelles.
Seychelles (i) Own-country effects
In the case of Seychelles, the absolute values of the long run own country effects are greater than the short run own country effects. Moreover, the short run and long run own country effects of the 5 main European tourist source countries to Seychelles are also satisfactory and statistically significant.
(ii) Country spillover effects from four countries In Seychelles there are not many country spillover effects from the remaining four countries. Nevertheless, the estimates are of reasonable order of magnitude.
The own country spillover effects of weekly tourist arrivals from the same 5 source countries in Maldives, that affect tourist arrivals in the Seychelles are mixed and the order of magnitude of some of the estimates are unsatisfactory. However, the short run and long run own country spillover effect of German and British tourist arrivals in Seychelles is statistically significant. Furthermore, the long run own country spillover effect of Switzerland is also statistically significant. These results are indicative of the strong influence of German and French tourist arrivals both in the short and long run and British tourist arrivals in the long to these two SITEs.
(iv) Cross-country spillover effects
The estimates for he cross-country spillover effects are mixed and it is reasonable to suggest that there is little or no spillover effects from Maldives to Seychelles. By and large, the spillover effects from the Maldives to Seychelles are greater than the own country spillover effects of Seychelles.
CONCLUSION
The paper assessed the country spillover effects between the Maldives and Seychelles in terms of the own country effects, the country spillover effects from the remaining four countries, the own country spillover effects; and the cross-country spillover effects.
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